AKTs/PKBs: molecular characterization, tissue expression and transcriptional responses to insulin and/or wortmannin in yellow catfish Pelteobagrus fulvidraco.
In the present study, four AKT isoforms termed AKT1, AKT2, AKT3a and AKT3b were isolated and characterized from yellow catfish. Their molecular characterizations, tissue expressions and transcriptional responses to insulin and/or wortmannin were determined. The validated complementary DNA (cDNA) of yellow catfish AKT1, AKT2, AKT3a and AKT3b were 1422, 1431, 1389 and 1440 bp in length, encoding the peptide of 472, 475, 462 and 479 amino acid residues, respectively. The amino acid sequences of yellow catfish AKTs possessed all the characteristics of AKTs in other species. AKT1, AKT2 and AKT3b contained a conserved domain structure including a specific PH domain, a central catalytic domain and a C-terminal regulatory domain, while AKT3a lacked the C-terminal regulatory domain. All mRNAs of AKTs were expressed at the highest levels in the ovary. Among other tissues, the messenger RNA (mRNA) of AKT1 was widely distributed in all tested tissues, and AKT2 mRNA was more abundant in the muscle, liver and fat and lowest in other tested tissues, while AKT3a mRNA was predominant in the brain and showed no significant difference among other tested tissues, and AKT3b mRNA was highly expressed in the ovary, followed by the brain, muscle and fat and was relatively low in other tissues. Intraperitoneal insulin injection and incubation increased the mRNA expression of AKT1 and AKT2, but not that of AKT3a and AKT3b in the liver and hepatocytes of yellow catfish. Wortmannin reduced the mRNA level of all AKT isoforms and also alleviated the insulin-induced changes of AKT2 expression. The present study cloned full-length cDNA sequences of four AKTs in fish and determined their tissue expression profiles and studied their transcriptional responses to insulin and/or wortmannin, which serves to increase our understanding of their physiological function in lipid metabolism in fish.